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The structural stability analysis indicates unsatisfactory stability would re-
sult Trom loadings which could occur under ice loading conditions and the
1/2 PMF and PMF events and marginal stability under normal operating condi-
tions. - A structural stability inves.igation should be commence. within 6
rmonths to determine the characteristics of the uplift forces acting on the dai,
the propertigs of the existing dam and foundation, and the effect of these
conditions @ the stability of the dam. Remedial work should be undertaken de-
pending on #he results of this investigation and completed within two years.

- _
The hydrolo®ic/hydraulic analysis indicates that the spillway will pass only
21% of the Probable Maximum Flood (PMF). The dam will be overtopped by
2.6 feet and 1.3 feet by the PMF and 1/2 PMF respectively. Failure of the dam
during the 1/2 PMF event would significantly increase the downstream hazard
from that which would exist just prior to failure of the dam. The spillway
capacity, therefore, is assessed as "seriously inadequate" and the dam is
assessed as unsafe, non-emergency.

The classification of "unsafe" applied to a dam because of a “seriously inade-
quate spillway" is not meant to connote the same degree of emergency as would
be associated with an “"unsafe" classification applied for a structura) de-
ficiency. It does mean, however, that based on an initial screening, and pre-
Timinary computations, there appears to be a serious deficiency in spillway
capacity so that if a severe storm were to occur, overtopping and failure of
the dam would take place, significantly increasing the hazard to loss of life
downstream from the dam.

"”’F;1t is, therefore, recommended that within 6 months of notification to the

Owner, a detailed hydrologic/hydraulic investigation of the structure should be
undertaken to more accurately determine the site specific characteristics of
the watershed and their effect upon the overtopping potential of the dam. The
results of these investigations will determine the appropriate remedial inea-
sures which will be required to achieve a spillway capacity adequate to dis-
charge the outflow from at least the 1/2 PMF. In the interim, a detailed ener-
gency action plan must be developed and implemented during periods of unusually
heavy precipitation. Also, around-the-clock surveillance of tle structure must
be provided during these periods. &

-

(X rH_|

SECURITY CLASSLLIICATION OF THIS PAGE(When Data Entared)




DISCLAIMER NOTICE

THIS DOCUMENT IS BEST QUALITY
PRACTICABLE. THE COPY FURNISHED
TO DTIC CONTAINED A SIGNIFICANT
NUMBER OF PAGES WHICH DO NOT
REPRODUCE LEGIBLY.




MOHAWK RIVER BASIN

MARCY RESERVOIR DAM

NEW YORK
INVENTORY No. NY 190

PHASE | INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

APPROVED FOR PUBLIC RELEASE;
—_DISTRIBUTION UNLIMITED

NEW YORK DISTRICT CORPS OF ENGINEERS

MAY 198! 10 LU 19 ’




PREFACE

This report is prepared under guidance contained in the Recommended Guide-
lines for Safety Inspection of Dams, for Phase I Investigations. Copies
of these guidelines may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314, The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to human life or
property. The assessment of the general condition of the dam is based
upon available data and visual inspections. Detailed investigation and
analyses involving topographic mapping, subsurface investigations, test-
ing, and detailed computational evaluations are beyond the scope of a
Phase I Investigation; however, the investigation is intended to identify
any need for such studies.

In reviewing this report, it should be realized that the reported condi-
tion of the dam is based on observations of field conditions at the time
of inspection along with data available to the inspection team. In cases
where the reservoir was lowered or drained prior to inspection, such ac-
tion, while improving the stability and safety of the dam, removes the
normal load on the structure and may obscure certain conditions which
might otherwise be detectable if inspected under the normal operating en-
vironment of the structure.

It is important to note that the condition of a dam depends on numerous
and constantly changing internal and external conditions, and is avolu-
tionary in nature. It would be incorrect to assume that the present con-
dition of the dam will continue to represent the condition of the dam at
some point in the future. Only through frequent inspections can unsafe
conditions be detected and only through continued care and maintenance can
these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydrologic and
hydraulic analyses. In accordance with the established Guidelines, the
Spillway Test flood is based on the estimated "Probable Maximum Flood" for
the region (greatest reasonably possible storm runoff), or fractions
thereof. Because of the magnitude and rarity of such a storm event, a
finding that a spillway will not pass the test flood should not be inter-
preted as necessarily posing a highly inadequate condition. The test
flood provides a measure of relative spillway capacity and serves as an
aid in determining the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general condition and the
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Marcy Reservoir Dam I.D. No. NY 190
State Located: New York

County: Oneida

Watershed: Mohawk River Basin

Stream: Crane Creek

Date of Inspection: December 4, 1980

ASSESSMENT OF GENERAL CONDITIONS

The examination of documents and visual inspection of the Marcy Reservoir Dam
did not reveal conditions which constitute an immediate hazard to human life or
property. The dam, however, has a number of problem areas which require
further investigation and remedial work.

The structural stability analysis indicates unsatisfactory stability would re-
sult from loadings which could occur under ice loading conditions and the

1/2 PMF and PMF events and marginal stability under normal operating condi-
t*ons. A structural stability inves.igation should be cormenced within 6
months to determine the characteristics of the uplift forces acting on the dau,
the properties of the existing dam and foundation, and the effect of these
conditions on the stability of the dam. Remedial work should be undertaken de-
pending on the results of this investigation and completed within two years.

The hydrologic/hydraulic analysis indicates that the spillway will pass only
21% of the Probable Maximum Flood (PMF). The dam will be overtopped by

2.6 feet and 1.3 feet by the PMF and 1/2 PMF respectively. Failure of the dam
during the 1/2 PMF event would significantly increase the downstream hazard
from that which would exist just prior to failure of the dam. The spillway
capacity, therefore, is assessed as "seriously inadequate" and the dam is
assessed as unsafe, non-emergency.

The classification of "unsafe” applied to a dam because of a "seriously inade-
quate spillway" is not meant to connote the same degree of emergency as would
be associated with an "unsafe" classification applied for a structural de-
ficiency. It does mean, however, that based on an initial screening, and pre-
liminary computations, there appears to be a serious deficiency in spillway
capacity so that if a severe storm were to occur, overtopping and failure of
the dam would take place, significantly increasing the hazard to loss of life
downstream from the dam.,

It is, therefore, recommended that within 6 months of notification to the
Owner, a detailed hydrologic/hydraulic investigation of the structure should be
undertaken to more accurately determine the site specific characteristics of
the watershed and their effect upon the overtopping potential of the dam. The
results of these investigations will determine the appropriate remedial mea-
sures which will be required to achieve a spillway capacity adequate to dis-
charge the outflow from at least the 1/2 PMF., In the interim, a detailed emer-
gency action plan must be developed and implemented during periods of unusually
heavy precipitation. Also, around-the-clock surveillance of the structure must
be provided during these periods.




The following remedial work should be undertaken within 18 months:

1.

2.

The minor seepage on the downstream face of the dam at construction
joints should be investigated and appropriate remedial measures taken
to eliminate this seepage.

The severely spalled surfaces of the exposed concrete should be
repaired.

The hydraulic concrete on the upstream face of the dam should be
removed and the surface repaired.

The obstructions at the blowoff valve should be removed to provide
unrestricted outflow from the impoundment.

The gatehouse should be repaired and placed in operating condition
and proper security maintained to prevent vandalism.

A formalized inspection system should be initiated to develop data on
the conditions and maintenance operations at the facility.

A flood warning and emergency evacuation system should be implemented
to alert the public in the event conditions occur which could result
in failure of the dam.

Dale Engineering Company

‘\\\4%éﬁgsszZEEEEEEzz:&s:;_//
John B. Stetson, President

Approved By: « M. Smith, Jr.

Date: New” Yprk ?;EZric Engineer
4 /
l//

30 JUN 1981
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SECTION 1: PROJECT INFORMATION

PHASE I INSPECTION REPORT
MARCY RESERVOIR DAM I.D. NO NY 190
MOHAWK RIVER BASIN
ONEIDA COUNTY, NEW YORK

1.1

1.2

GENERAL

a. Authority

Authority for this report is provided by the National Dam Inspection Act,

Public Law 92-367 of 1972. It has been prepared in accordance with a

contract for professional services between Dale Engineering Company and ;
the U.S. Army Corps of Engineers. ;

b. Purpose of Inspection

The purpose of this inspection is to evaluate the existing condition of
the Marcy Reservoir Dam and appurtenant structures, owned by the New York
State Department of Mental Health and to determine if the dam constitutes
a hazard to human life or prope-ty and to transmit findings to the

U.S. Army Corps of Engineers.

This Phase ! inspection report does not relieve an Owner or QOperator of a
dam of the Tegal duties, obligations or liabilities associated with the
ownership or operation of the dam. In addition, due to the limitced scope
of services for these Phase I investigations, the investigators had to
rely upon the data furnished to them. Therefore, this investigation is
limited to visual inspection, review of data prepared by others, and
simplified hydrologic, hydraulic and structural stability evaluations
where appropriate. The investigators do not assume responsibility for
defects or deficiencies in the dam or in the data provided.

DESCRIPTION OF PROJECT

d. Description of Dam and Appurtenances

The Marcy Reservoir Dam is a concrete gravity structure approximately

564 feet Tong with a maximum height of 32 feet. The structure originally
served as the water supply source for the Marcy Psychiatric Center. With
the construction of a town-wide public water system in the early 1970's,
the filtration plant located at the downstream side of the dam was
abandoned, and the gates serving that facility were closed. The blowoff
valve, which is used to drain the impoundment, is presently in the full
open position allowing the impoundment to drain during periods of low
runoff. However, because of the limited capacity of this line, the
impoundment fills during high runoff conditions. The principal spillway
on the dam is located near the east abutment. The spillway consists of
two 20 foot wide ogee-shaped spillway sections. During high runoff
periods, flow will normally crest the spillway. At present, the facility
serves no useful function for the Marcy Psychiatric Center.




b. Location

The Reservoir is located in the Town of Marcy, Oneida County, New York,
just north of the hamlet of Marcy, near Route 291.

c. Size Classification

The maximum height of the dam is approximately 32 feet. The volume of the
impoundment is approximately 255 acre feet to Lhe top of dam. Therefore,
the dam is in the small size classification as defined by the Recomnmended
Guidelines for Safety Inspection of Dams.

d. Hazard Classification

Residential properties along Route 291 are situated on the bank of Crane
Creek, the receiving stream from the impoundment. Therefore, the dam is
in the high hazard category as defined by the Recommended Guidelines for
Safety Inspection of Dams.

e. Ownership

The dam is owned by the State of New York, Department of Mental Health:

Contact: Mr. Robert Driscoll, Business Manager
Marcy Psychiatric Center
1213 Court Street
Utica, New York 13502
Telephone: (315) 797-6800

f. Purpose of the Dam

The dam was originally constructed as the water supply for the Marcy
Psychiatric Center. This use has been abandoned since 1974.

g. Design and Construction History

The plans for the Marcy Reservoir Dam are dated 1919. Construction is
believed to have been completed shortly thereafter. These plans substan-
tially conform to the present configuration of the facility. WNo informa-
tion is available regarding the design or construction history of this
facility.

h. Normal Operational Procedures

Since its abandonment as a water supply source, the sluice gates con-
trolling flow into the filtration plant have been closed. The blowoff
valve which is used to drain the facility remains in a full open position
allowing the water level in the impoundment to fluctuate with runoff con-
ditions. The plumbing superintendent at the Marcy Psychiatric Center
periodically checks the facility to determine that the blowoff valve is in
the full open position. At this time, a cursory inspection of the
facility is also conducted.




l 1.3 PERTINENT DATA

a. Drainage Area

The drainage area of Marcy Reservoir Dam is 4.25 square miles.

b. Discharge at Dam Site

No dﬁscharge records are available for this site.
Computed Discharges:

Ungated. Spillway, top of dam 1,800 cfs
* Gated Drawdown 80 cfs

c. Elevation (feet above MSL)

Top of Dam - 591.0
Spillway Crest 585.0
Stream Bed at Centerline of Dam 558+

d. Reservoir

Length of Normal Pool 1,400+ feet

e, Storage

Top of Dam 255 acre feet
Spillway Crest 165 acre feet

f. Reservoir Area

Top of Dam 16 acres
Spillway Pool 13 acres
g. Dam

Type - concrete gravity

Length - 564 feet

Height - 32 feet

Freeboard Between Spillway and Top of Dam - 6 feet

Top Width - 7 feet

Side Slopes - upstream, vertical; downstream, 2 vertical vs 1 horizontal
Zoning - N/A

Impervious Core - N/A

Grout Curtain - none

* Discharge through 24 inch blowoff pipe, with valve fully open and !
reservoir level at spillway crest.




h.  Spillway

Type - Ogee crest

Length - 2 8 20 feet = 40 feet

Crest Elevation - 585

Gates - none - 18 inch flashboards on westerly spillway section
U/S Channel - impoundment

D/S Channel - rock channel

i. _Regulating Outlets

Blowoff - 24 inch cast iron with 24 inch gate valve.




SECTION 2: ENGINEERING DATA

2.1

2.2

2.4

2.5

GEOTECHNICAL DATA

a. __Geology

Geologically, Marcy Reservoir Dam is located in the Mohawk section of the
Appalachian Plateaus Province which is part of the Appalachian Highlands,
the major physiographic division. Bedrock beneath the dam and at both
abutiments is the upper part of the Utica Shale of Middle Ordovician age.
The formation consists of black, fissile to massive, carbonaceous
argillaceous shales with intercalated layers of calcareous shales in
places. The rock weathers easily and has a tendency to siump on moderate
to steep slopes.

b. Subsurface Investigations

The borings used for the original design of the dam are included on
Sheet 3 of the drawings included in Appendix G. These plans indicate that
the dam is founded on bedrock throughout its length.

DESIGN RECORDS

No reports were available from the original design of the dam.

CONSTRUCTION RECORDS

No information was availabie concerning the original construction.

OPERATIONAL RECORDS

There are no operational records available for this dam.

EVALUATION OF DATA

The data presented in this report was obtained from the Marcy Psychiatric
Center and from the files of the New York State Department of Environ-
mental Conservation, Dam Safety Section. The information available
appears to be reliable and adequate for a Phase I inspection report.
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SECTION 3: VISUAL INSPECTION

3.1

FINDINGS

a. General

The Marcy Reservoir Dam was inspected on December 4, 1980. The Dale
Engineering Company Inspection Team was accompanied on the inspection by
Walter Farmer, Head Stationary Engineer for the Marcy Psychiatric Center.
During the inspection, the weather was fair with a light snow covering on
the ground. The water elevation in the impoundment was approximately
585.1, just cresting the spillway.

b. Dam

Although the ground surface was partially obscured by a light snow cover,
the conditions did not preclude an inspection of the ground surfaces at
the toe of the dam. A close examination of the surfaces downstream from
the dam at the toe and at both abutments showed no indication of seepage
or leakage. Concrete surfaces were heavily spalled on all exposed faces.
The most severe deterioration existed on vertical joints on the downstream
face and on the walkway crossing the spillway. Minor wetness detected on
the downstream face of the dam could be the result of slight seepage
through the vertical joints of the structure. The upstream face of the
dam had been surfaced with hydraulically placed concrete sometiime during
the life of the structure. These surfaces have separated from the under-
lying concrete so that no protection is offered. Despite the poc. condi-
tion of the surface concrete, there was no evidence of settlement or mis-
alignment of the concrete structure that would indicate structural
instability.

c. Spillway

The ogee shaped spillway located near the east abutment of the dam was
partially obscured by flow over the spillway. However, surface deteriora-
tion was evident through the flow. The walkway across the crest of the
spillway was severely deteriorated with reinforcing bars exposed near the
edges. The handrail across the walkway was damaged and would constitute a
hazard to persons using this walkway. The concrete at the base of the
spillway training walls was severely eroded. At the time of the inspec~
tion, flashboards were in place on the westerly spillway section. These
flashboards were severely deteriorated with numerous holes and missing
sections.

d. Reservoir Area

The slopes of the reservoir are relatively steep and show no signs of
recent erosion. No areas of slope instability are known to exist in the
reservoir area.




3.2

e. Appurtenant Structures

The gatehouse near the west abutment of the dam has been damaged by
vandals. The wooden gates controlling flow from the impoundment to the
filtration plant appear to be in place as evidenced by the sections of
chain extending into the gate pits. The operating mechanisms used to
remove the gate is severely deteriorated and inoperative for all practical
purposes. The blowoff from the impoundment is in the full open position.
However, the volume of flow from the 24 inch pipe indicates some blockage
exists in this line restricting the quantity of flow.

EVALUATION

The visual inspection revealed that the dam shows no signs of structural
instability and no evidence of misalignment or settlement were detected in
the field. Only minor seepage was detected on the downstream face of the
concrete gravity dam. No seepage or wetness was detected at the ground
surface near the downstream toe or at the abutments. The structure has
been unmaintained for many years and is suffering the effects of age.

These specific items should be addressed by the Owner:

1. Spalling of concrete surfaces is prevalent throughout the structure.
The hydraulic concrete surface on the upstream face of the dam is
deteriorated and is peeling away from the dam. These concrete sur-
faces of the structure should be repaired to prevent further deterio-
ration which could ultimately result in structural damage to the
facility.

2. The blowoff valve is partially obstructed and flow from the impound-
ment is restricted. The obstructions should be removed from the
blowoff line and steps should be taken to maintain full flow through
the line.

3. The gatehouse is severely deteriorated and the gates are inoperative
for al) practical purposes. The gatehouse should be repaired and
security maintained to prevent vandalism.
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SECTION 4: OPERATION AND MAINTENANCE PROCEDURES

4.1 PROCEDURES

Since its abandonment as a source of water for the Marcy Psychiatric
Center, the facility has fallen into a state of disrepair. Infrequent
visits are made to the facility to check the opening of the blowoff valve
and to provide a cursory inspection of the general condition of the dam.
The dam at present provides no useful function for the Marcy Psychiatric
Center.

4.2 MAINTENANCE OF THE DAM

Maintenance and operation of the dam is controlled by the Marcy Psychia-
tric Center. Conditions at the site indicate that the facility is poorly
maintained. No formalized inspection is in effect at the facility.

4.3 MAINTENANCE OF OPERATING FACILITY

The valve controlling the blowoff from the impoundment is inspected at
infrequent intervals to determine that flow from the impoundment is main-
tained.

4.4 DESCRIPTION OF WARNING SYSTEM

No warning system is in effect at present.
4.5 EVALUATION

In general, the dam is poorly maintained and inspected infrequently by the
plumbing superintendent at the Marcy Psychiatric Center. Since the dam is
in the high hazard classification, a warning system should be implemented
to alert the public should conditions occur which could result in failure
of the dam. A formal inspection procedure should be implemented and
records maintained so that changing conditions can be readily identified.




SECTION 5: HYDROLOGIC/HYDRAULIC

5.1

5.2

DRAINAGE AREA CHARACTERISTICS

The Marcy Reservoir Dam is located in the Town of Marcy, northeast of the
Marcy Psychiatric Center. The dam has a drainage area of 4.25 square
miles, which is characterized by moderately steep to steeply sloping
hills. The watershed is essentially undeveloped. The reservoir has a
surface area of approximately 13 acres and outlets into Crane Creek, which
flows southerly underneath the Conrail Railroad embankment and then to
Route 291.

ANALYSIS CRITERIA

The purpose of this investigation is to evaluate the dam and spillway with
respect to their flood control potential and adequacy. This has been
assessed through the evaluation of the Probable Maximum Flood (PMF) for
the watershed and the subsequent routing of the flood through the reser-
voir and the dam's spillway system. The PMF event is that hypothetical
flow induced by the most zritical combination of precipitation, minimun
infiltration loss and concentration of run-off of a specific location that
is considered reasonably possible for a particular drainage area.

The hydrologic analysis was performed using the unit hydrograph method to
develop the flood hydrograph. Due to the limited scope of this Phase I
investigation, certain assumptions, based on experience and existing data,
were used in this analysis and in the determination of the dam's spillway
capacity to pass the PMF. In the event that the dam could not pass 1/2
the Probable Maximum Flood without overtopping, additional analyses are to
be performed on potential dam failures if the dam is designated as a High
Hazard Classification. This process was done with the concept that, if
the dam was unable to satisfy this criteria, further refined hydrologic
investigations would be required.

The U.S. Army Corps of Engineers' Hydrologic Engineering Center's Computer
Program HEC-1 DB using the Modified Puls Method of flood routing was used
to evaluate the dam, spillway capacity, and downstream hazard.

Unit hydrographs were defined by Snyder coefficients, ¢ and Cy. Snyder's
Ct was estimated to be 2.0 for the drainage area and C, was estimated

to be 0.625. The drainage area was divided into sub-areas to model the
variability in hydrologic characteristics within the drainage basin.

Run-off, routing and flood hydrograph combining was then performed to
obtain the flow into the reservoir. In this analysis, the reservoir pool
was assumed to be at the spillway crest elevation at the start of the
storm and outflow through the low level outlet was assumed to be zero.

The Probable Maximum Precipitation (PMP) was 19.4 inches according to
Hydrometeorological Report (HMR #33) for a 24-hour duration storm, 200
square mile basin, while loss rates were set at 1.0 inches initial




5.3

5.4

5.5

5.6

abstraction and 0.1 inch/hour continuous loss rate. The loss rate func-
tion yielded 83 percent run-off from the PMF. The peak for the PMF inflow
hydrograph was 8,653 cfs and the 1/2 PM7 inflow peak was 4,323 cfs. The
relatively small storage capacity of the reservoir above the spillway only
reduced these peak flows to 8,638 cfs for the PMF and 4,318 cfs for the
1/2 PMF flow.

SPILLWAY CAPACITY

The spillway is an ogee shaped weir with a net length of 40 feet and a
discharge capacity at the top of dam elevation of 1,800 cfs.

SPILLWAY CAPACITY

Flood Peak Discharge Capacity as % of Flood Discharge
PMF 8,638 cfs 21%
1/2 PMF 4,318 cfs 42%

RESERVOIR CAPACITY

The reservoir storage capacity was obtained from the plans included in
Appendix G and USGS mapping. The resulting estimates of the reservoir
storage capacity are shown below:

Top of Dam 255 Acre Feet
Spillway Crest 165 Acre Feet

FLOODS OF RECORD

There is no information on water levels at the dam site.

OVERTOPPING POTENTIAL

The HEC-1 DB analysis indicates that the dam will be overtopped as
follows:

Flood Maximum Depth Over Dam
PMF 2.6 Feet
1/2 PMF 1.3 Feet

A dam break analysis was performed to determine the significance of vari-
ous dam failures on the downstream hazard. This analysis was performed
with the 1/2 PMF assuming the dam to fail at the maximum elevation result-
ing from the 1/2 PMF. The railroad embankment approximately 400 feet
downstream of the dam would restrict flow for intermediate flows. How-
ever, the hydrologic/hydraulic analysis indicates that this embankment
would be overtopped by flows greater than 36% of the PMF. The 1/2 PMF
will overtop the embankment by about 1 foot and the PMF by 2.1 feet. Such
overflows will cause failure of most earthen embankments. Therefore, the
dam break analysis was performed assuming that the railroad embankment was
no longer in existence at the time of the dam failure. The flood eleva-
tions, due to various dam failures and the flood elevations that would
exist just before the corresponding dam break induced flood wave, are

10




5.7

shown below. These flood elevations are compared where the creek crosses
Route 291, which is the area of the downstream hazard.

Flood Elevations @ Route 291

Just Prior Due to

to Dam Break Dam Break
Failure Time = 0.2 hrs. 522.4 526.5
Failure Time = 0.3 hrs. 522.4 526.5
Failure Time = 0.5 hrs. 522.4 526.0

The above elevations were estimated from USGS quad sheets. These eleva-
tions are not exact and their significance is in the difference between
the elevations for the flood Tevels with and without tne dam failure. The
worst of these three cases indicates that the flood depth would increase
from 7.4 feet to 11.5 feet due to a dam failure. The homes in this area
are located about 8 feet above the stream level. Therefore, this flood
depth increase of 4 feet indicates that the downstream hazard would be
significantly increased by a dam failure under this condition.

EVALUATION

The hydrologic/hydraulic analysis establishes the spillway capacity as 21%
of the Probable Maximum Flood (PMF). The dam will be overtopped by 2.5
feet by the PMF and 1.3 feet under the 1/2 PMF. The stability analysis
indicates unsatisfactory stability for the dam under the 1/2 PMF .oading
condition and the dam break analysis indicates that failure of the dam
under the 1/2 PMF will increase the downstream flood levels on the order
of 4 feet. Therefore, the spillway is assessed as seriously inadequate
according to the Corps of Engineers' screening criteria.

11
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SECTION 6: STRUCTURAL STABILITY

6.1

EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations

This dam is a concrete gravity structure consisting of non-overflow and
overflow sections. The structure extends across the valley in a north-
westerly direction from the left abutment. The ogee spillway section is
located in the left portion of the dam and is flanked on either side by
non-overflow sections. A concrete walkway extends across the spillway
connecting the adjacent non-overflow sections at the top of dam elevation.
The concrete spillway apron and training walls extend about 40 feet down-
stream. For some 70 ’eet downstream of the spillway apron, the outside
bank of the receiving stream is riprapped.

The dam was inspected under conditions where the reservoir level was
slightly above the spillway crest, with some water discharging over the
spillway. The majority of the reservoir was covered with ice except for a
narrow strip next to the dam in the spillway area. However, the entire
crest and downstream face were visible. The field observations indicate
the dam retains structural stability, but surface deterioration was evi-
dent. There is a general surface deterioration of the non-overflow sec-
tions with many areas of spalling 1 to 3 inches deep, with the worst areas
on the order of 6 inches deep. The most severely spalled areas generally
occur along joints. Many areas of small amounts of calcium deposits were
present on the downstream face. Some wet areas were also present in the
downstream face of the non-overflow section. The origin of this slight
wetness was difficult to ascertain, although one area did appear to be
flowing slightly upon close examination. No indications of seepage beyond
the toe of the dam or around the abutments was noted. The upstream face
appears to have received a shotcrete layer some time in the not too recent
past. This shotcrete layer has delaminated from the original dam face in
many areas.

The walkway over the spillway has experienced significant spalling of the
concrete, resulting in exposure of some of the reinforcing. This loss of
section has resulted in some portions of the railing no longer being
attached to the walkway. The center pier of the spillway, which supports
the walkway, has also experienced significant spalling of the concrete.
At the time of the inspection, flashboards were in place in the north-
westerly spillway section. These flashboards were in poor condition, as
evidenced by broken sections of the boards. The surface of the training
walls along the sides of the spiliway apron were deteriorated with signi-
ficant scouring evident in the area of the interface of the training walls
and apron slab.

b. Design and Construction Data

No information regarding the structural stability of the structure was
located. ODrawings included in Appendix G substantially conform to the
present facility. The plans indicate that the structure is 564 feet long
consisting of a 112 feet long left non-overflow section; a 41.5 feet iong
spillway section, and a 410.5 feet long right non-overflow section. The
entire base and abutments are shown as being keyed into rock.

12
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The non-overflow sections have a crest width of 7 feet. This dam width is
constant from the crest elevation of 591 down to elevation 585 at which
point the downstream face slopes at a 1:2 (horizontal to vertical) batter
to elevation 565, where the slope changes to 6.5:10. Below elevation 565,
an earthen berm is constructed against the downstream face. The upstream
faces of both the non-overflow and spillway sections are vertical. The
crest width of the spillway is curved in an ogee shape, but the width is

7 feet and the downstream face slopes to conform to the configuration of
the non~overflow section. The downstream face slopes at 1:2 from the
tangent of the ogee curve to elevation 565, where the surface curves to
transition between the downstream face and the spillway apron.

The only available construction drawings for the facility, which are
included in Appendix G, are dated July 1919.

c. Operating Records

There are no available operating records for the facility.

d. Post Construction Changes

There are no available documents or indications of significant post con-
struction changes. It does appear that the upstream face of the dam has
been overlaid with a shotcrete layer.

e. Seismic Stability

No known faults exist in the immediate vicinity of the dam. A major fault
line is present five miles north of the dam and trends to the northeast.

A lineament is located about three-quarters of a mile south of the dam and
trends to the northeast. Bedding dips 4° to 5° to the southwest. Joints
are close to vertical and strikes are N20E, N60E, N25W and E-W. The area
is located within Zone 2 of the Seismic Probability Map. Earthquakes
recorded in the area are tabulated below:

Intensity Location
Date Modified Mercalli Relative to Dam
1840 V-VI 19 miles SE
1930 1] 4 miles S

STRUCTURAL STABILITY ANALYSIS

Design drawings available for review show the plan alignment and cross-
sections for the dam, but do not include specific engineering information
on the properties of the dam and foundation materials, nor stability
analysis. As a part of the present study, stability evaluations have been
performed for the spiliway section. Actual properties of the dam's con-
struction materials and foundation were not determined as part of this
study. Where information on properties was necessary for computations,
but lacking, assumptions felt to be practical were made. The stability
computations assumed a structural cross-section based on dimensions

13




1

|

indicated by the plans included in this report. It should be considered
that, in areas where deterioration has occurred, section dimensions would
be less than indicated by the plans with some adverse effect on the struc-
tural strength expected. The analysis also assumed the dam section to be
monolithic, possessing necessary internal resistance to shear and bending
occuring as a result of loading.

The result of the stability computations indicate satisfactory stability
for the analyzed spillway section against sliding effects for all studied
loading conditions. The studied loading conditions include: (1) normal
operation (reservoir at spillway crest, no ice), (2) reservoir pool at the
spillway crest with ice effects, (3) reservoir elevation at the 1/2 PMF
level, (4) reservoir elevation at the PMF level, and (5) reservoir pool at
the spillway crest with seismic effects.

The analysis of stability against overturning indicates satisfactory
stability under seismic loading, but only marginal stability under normal
operating conditions. Unsatisfactory stability was indicated for ice
loading, 1/2 PMF, and PMF loading conditions, according to the Recormended
Guidelines for Safety Inspection of Dams (i.e., the resultant of the
forces acting on the dam is located outside the middle third of the base,
resulting in tensile stresses developing in the dam section, a condition
which is structurally undesirable).

The stability computations are presented in Appendix E and the results of
these computations are summarized in the table on the next page.

The lateral water pressures used in the 1/2 PMF and PMF conditions were
computed from the water surface elevations calculated in the hydrologic/
hydraulic analysis. It should be noted that the railroad enbankment just
downstream of the dam would act as a flow restriction for intermediate
flows causing the tailwater to backup onto the downstream face of the dan.
This condition of a high tailwater would tend to increase the stability of
the structure due tc the resulting resistance to overturning. However,
this railroad embankment will be overtopped by flows greater than 36% of
the PMF, leading to severe erosion and probable failure of the embankment.
Therefore, the tailwater elevations for the 1/2 PMF and PMF conditions
were computed assuming the railroad embankment would no longer be in
existence at the time of the peak discharges from these storms,

Critical to the analysis and resulting indication of stability are the
items of uplift water pressure acting on the base of the dam and the
relative permeability of the site's foundation material. For the "normal
operation conditions” case, the analysis uplift force was based on a full
headwater hydrostatic pressure acting on the dam's upstream corner and the
normal tailwater hydrostatic pressure (essentially zero for the analyzed
section) acting on the dam's downstream corner. Uplift pressures were
assumed to vary linearly between the dam's upstream and downstream
corners, and to act upon 100 percent of the dam base. The resulting
uplift force represents a condition that is significant to indications of
instability. Uplift as computed for the normal operating condition was
also assigned to the flood conditions studied, assuming that uplift
pressures would not increase significantly over a relatively short flood
stage period because of expected low foundation rock permeability.
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The discussed analysis applies to a dam in structurally good condition.
Although the field observations indicate the structure retains structural
stability, significant deterioration of the concrete surfaces was noted.
In addition, the stability computations indicate marginal stability
against overturning for normal operating conditions and unsatisfactory
stability for normal pool with ice, 1/2 PMF and PMF loading conditions.
Therefore, further investigations are recommended. Evaluation of existing
structural conditions should be based upon inspection of the dam and abut-
ments with the reservoir drawn down to allow inspecticn of the upstream
portion of the structure and foundation. The observed condition of the
dam structure and rock foundation can serve as the basis for planning and
conducting necessary tests for determining physical properties important
to the dam's stability. Because of the effect on stability, methods to
evaluate the presence and magnitude of the uplift acting on the dam should
be undertaken. Stability analyses based upon actually existing conditions
should be completed and recommendations to improve the stability should be
developed if necessary. Meanwhile, maintenance and repair should be
planred for deteriorated areas to ensure that the presently existing
stability is retained.

The entire structure, as well as areas beyond the toe of the structure,
should be regularly inspected as part of a formalized inspection progran
to detect deficiencies. Any deficiencies and the remedial measures
undertaken to correct these deficiencies should be well documented to
provide historical background on which future evaluations may be based.

16
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SECTION 7: ASSESSMENT/REMEDIAL MEASURES

/.1 DAM ASSESSMENT

a. Safety

The Phase ! Inspection of the Marcy Reservoir Dam did not indicate condi-
tions which would constitute an immediate hazard to life or property.

The stability analysis indicates unsatisfactory stability during loadings
which could occur during ice loading conditions and during the 1/2 PMF and
PMF events.

The hydrologic/hyaraulic analysis indicates that the spillway will pass
only 21% of the PMF. The dam will be overtnpped by 2.6 feet and 1.3 feet
by the PMF and 1/2 PMF respectively. Failure of the dam during the 1/2
PMF event would significantly increase the downstream hazard from that
which would exist just prior to failure of the dam. The spillway capa-
city, therefore, is assessed as seriously inadequate.

The following specific safety assessment is based on the Phase [ visual
examination, analysis of hydrology and hydraulics, and structural
stability analysis:

' 1. Minor seepage was detected on the downstream face of the dam at
vertical construction joints.

' 2. Severe spalling of the exposed concrete exists generally throughout
the structure. Deterioration is especially severe at the walkway
across the spillway, at vertical construction joints, and at the base

l of the spillway training walls.

The hydraulic concrete on the upstream face of the dam is peeling
away from the dam surface.

The blowoff valve which is maintained in the full open position is
partially obstructed, thereby restricting cutflow from the impound-
ment .

The gatehouse is severely deteriorated and the gates are inoperative
for all practical purposes.

The structure has been poorly maintained and no formalized inspection
program is presently in effect.

No warning system is presently in effect to alert the public should
conditions occur which could result in failure of the dam.

b. Adequacy of Information

The information available is adequate for this Phase I investigation.
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Ce. yrgency

The Owner should immediately implement a program of surveillance during
heavy rainfall conditions. Within three months a flood warning and ener-
gency evacuation plan should be implemented. The remaining items set
forth in the safety assessment should be addressed by the Owner and appro-
priate improvements and repairs should be performed within 18 months of
this notification. The recommended investigations should begin within six
months.

d. Need for Additional Investigation

] Further investigations relative to the stability of the structure should
be performed to determine appropriate measures necessary to provide sta-

' bility under all conditions. A detailed hydrologic/hydraulic investiga-
tion should be undertaken to determine the measures necessary to provide
adequate spillway capacity.

7.2 RECOMMENDED MEASURES

The following is a list of recommended measures to be undertaken to insure
safety of the facility:

1. A structural stability investigation should be performed to determine
the characteristics of the uplift forces acting on the dam, the
properties of the existing dam and foundation, and the effect of
these conditions on the stability of the dam. Remedial work should
be undertaken depending on the results of this investigation.

2. A detailed hydrologic/hydraulic analysis to more accurately determine
site specific characteristics of the watershed should be undertaken
to determine the necessary measures to provide adequate spillway
capacity. The remedial work necessary to provide this capacity
should be undertaken depending on the results of this investigation.

3. The minor seepage on the downstream face of the dam at construction
joints should be investigated and appropriate remedial measures taken
to eliminate this seepage.

4., The severely spalled surfaces of the exposed concrete should be
repaired.

5. The hydraulic concrete on the upstream face of the dam should be
removed and the surface repaired.

6. The obstructions at the blowoff valve should be removed to provide
unrestricted outflow from the impoundment.

7. The gatehouse should be repaired and placed in operating condition
and proper security maintained to prevent vandalism.

8. A formalized inspection system should be initiated to develop data on
the conditions and maintenance operations at the facility.

18




9. A flood warning and emergency evacuation system should be implemented
to alert the public in the event conditions occur which could result
in failure of the dam.
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APPENDIX A
PHOTOGRAPHS
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Spillway as viewec
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APPENDIX B

VISUAL INSPECTION CHECKLIST
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VISUAL INSPECTION CHECKLIST

Basic Data

a. General

Name of Dam MARY PESERuovl PQra

Fed. I.D. # NY 1990 DEC Dam No.

River Basin MaHNRWIE RIVEIZ-

Location: Town MRESY County __ONELOA .

Stream Name CPANE CREEA-
Tributary of Mo HAwr: EBIvelk

Latitude (N) 43-10./ Longitude (W) 735 - /7.3
Type of Dam GRAVITY [CONC&"E)
Hazard Category LG A

Date(s) of Inspection DECEMBEL 4, 1210
Weather Conditions FR.e. (ligu? SNaw Cousiz)

Reservoir Level at Time of Inspection SPww EC

b. Inspection Personnel _F.w. BYSZEwsk; B.loLweEet y JH Lromez

H-Mpacall ~ DPac Ng Com, M E £ - Mt
PESYCHInTRIc. CENTER-
c. Persons Contacted (Including Address & Phone No.)

M2. BoBERT _DP@Score
Busingss snnacER TELEAWONE 315 - 797 - 6f00
__Muecy P IRTRIC CENTER

J213 Coved ST,
UTicA MY 123502

4. History:
Date Constructed gdex (920 Date(s) Reconstructed —_—
Designer _(HE DEPRETME]NT OF THE STOTE _ENGINEER MND  SuRVEYeR-

Constructed By VNN WAL,

Owner __DE PACTMEMT 0 F MENTH ABST ¢ (MED Yol STIRE)




a.

93-15-3(9/80)

2) Embankment

Characteristics

(1) Embankment Material d/ﬁ
(2) Cutoff Type R747

(3) Impervious Core N/’¢

(4) Internal Drainage System N/Y
(5) Miscellaneous J\/'/ﬂ :
Crest

(1) Vertical Alignment KN/H

(2) Horizontal Alignment Agﬁ

(3) Surface Cracks N

(%)

Miscellaneous J-//[‘l
-t

Upstream Slope

(1)
(2)

(3

\

Slope (Estimate) (V:H) N/4
s

Undesirable. Growth or Debris, Animal Burrows M
7

Sloughing, Subsidence or Depressions

N




4

13~15-3{3/40)

d.

)

(5) Surface Cracks or Movement at Toe ng%

Slope Protection /’//4

A

Downstream Slope

(1)

(2)

(3)

("

(3)

(o)

(3)

Slope (Estimate - V:H) /V,Z"
Undesirable Growth or Debris, Animal Burrows A;é‘

Sloughing, Subsidence or Depressions jV/J
=77
Surface Cracks or Movement at Toe /V/A-
.

Seepage A /4@

External Drainage System (Ditches, Trenches; Blanket) 4&3&

Condition Around Qutlet Structure A/ Aé
nw

Seepage Beyond Toe HA ne MSMU&J

Abutments - Embankment Contact

7




71-15-3(9/80)

(1) Erosion at Contact N/t‘

"

{2) Seepage Along Contact Nj¢

3) Drainage System

a. Description of System N/_/‘

b. Condition of System A[/f

c. Discharge from Drainage System &z4

4} Instrumentation (Momumentation/Surveys, Observation Wells, Weirs,
Piezometers, Etec.) '/)/Q 2.




| 13-15-3(9/80)

5) Reservoir
a. Slopes _EEP S OPES No EUDENCE OF PECENT
Egsxou

b. Sedimentation NONER. o8 ZuED. oM SEPIMENTATON
REPUTED LY  ExiSNS.

c. Unusual Conditions Which Affect Dam NONMNE

a. Downstream Hazard (No. of Homes, Highways, etc.) PES\DENTIAC

2207624"\’ AN PBAMK o STRERAM

b. Seepage, Unusual Growth NONT.

¢. Evidence of Movement Beyond Toe of Dam NONE.

d. Condition of Downstream Channel GeD . NO St oS BRCEMT

' 6) Area Downstream of Dam

EVoLu
") Spillway(s) (Including Discharge Conveyance Channel)
EnEReB Ny TRLLLAY  WAS Dseudghaae, Auss Fow
A TIME o & 1 Pcelron.
a. Guneral _ QUEFAeR OF ConcRETE /M Pook CpwDTo My
SEeUE LE ALlinke,  AMD DETEZL RATE Mg
MO NS AUGM MEAT 52 STRUTURA C Clueiciat 6 TBSERUED,

DETEZORATION 4T BHRSE dE SPIUWAY Temaury W BLL

b. Condition of Service Spillway ___ S Q&UE
No SEPRBATE SESJUicE S Lwnd




3

el

-1%-U 3/80)

¢. Condition of Auxiliary Spillway St e r alryue

d. Condition of Discharge Conveyance Channel _ 6gop ConPiTeoM
_EBock. C HANMEC No SIGMS oF EECENT Qo

¥

X}  Reservoir Drain/Outlet

Type: Pipe vV Conduit Other

Material: Concrete Metal v Other
Size: 2y " Length '35%7‘17

Invert Elevations: Entrance S0, 0 Exit Ss4x

Physical Condition (Describe): Unobservable —

Material: _ (PAST /@oN ZrPE _w/ 2" 4HTm vaLvE <+ Z2¢”

LOODEA BLICE GATE AT ENTRANCE
Joints: Alignment

Structural Integrity: (AN oBSESUABWE

Hydraulic Capability: WALVE WAS FULLY oPBN _wososM

SLUICE GATE.  PEMOVED, QUANTUY oF Flow INDICATES
SUBSTANT\W L. ZEdTRicrieN
Means of Control: Gate L  Valve ¢~ Uncontrolled

Operation: Operable ¥~ Inoperable Other
Present Condition (Describe): _AHTE VAWE FuLL OFEN ORRABE

PoSBBY OBIRUCTED, — WoeDEmM SLVICE AATE HAS BEEW

REMOVED. \WiMg oM GRoumD KAT TOE oF PANM.




Structural

[

a. Concrete Surfaces SEUERE GSuRFACE SORALLLAIG c
DeielioAl ol SHOT CRETE. SURFACE. ow (JOSTREAM
ERCE HAS SEVARATED TZew oRiNALC SUREAKE .

b. Structural Cracking

c. Movement - Horizontal & Vertical Alignment (Settlement)

NoO VERT'cRL. OR Hoe2iZ SAaTVUL_  MISAcleeMmENT

LBBSETVED,
d. Junctions with Abutments or Embankments (n8CD — N SEEFNGE

ARIECVE D,

c. Drains - Foundation, Joint, Face NoME-

f. Water Passages, Conduits, Sluices GATES To ABANDenE D
ILATRER TREATMEMT RANT HRE CleSEl>, No RITEMD]
10 oPEesTE

Scepaze or Leakage

5}

||)e£ AREAS an Dasonstream Face. WwHICH
(o L

1aN _Close EXAMINATION.

P




Joints - Construction, etc. _SELERE LY DETE2WRATED AT

ﬁugFACE., NO LEAECRGLE SEE PoToS.

Foundation No TounPATeM TRoBcEMS (BIERJED,

VLNANS INDICATE. Disn OM  RoCH FOUNDRTION

Abutmen:s ___No SEEPALE 0P EPpSioM

Control Gates Lo M

Approach & Outlet Channels _ QPPReRCH CHANNEL ISTHE

I M Pov NDMEMT . QuTLET <CHANNEL IN Eock

Mg QienNs OF ECEcem? [EPoSioN.

tnergy Dissipators (Plunge Pool, etc.) MNME

Intake Structures G ATE HOUSE  SEyeRPLY DETEZwZATED.

QATE LIFT CHRINS ARE HANGIuG Powwn  INTo ICE

CovEgeD PI\T, GOTES PERTEDLY (wERE e PuicE .

Stability _Als Sumns OF (NSTARIATY NOoTEDR n  THE

EIE.
Miscellaneous _ (U v w@Ae oVER i wnd S

JVEPELY DEIERIoRATED . EEmioReing BARS ARE ExReD

Houwp P 1S UNSQFE.




1v-15-3:9,80) |

10) Appurtenant Structures (Power House, Lock, Gatehouse, Other) ,
a. Description and Condition __GOTE 4ouSE & FEgeebw

DzTEROQATE D W INDPO W ouTj

Blow oFF VY ALVE 1S, 1M Cull OPEN PosiTen .
IMPOUMDMEMT LEVEC FULUCTUATES W IH EBuMoFF

CorDToNS Blow oES 1S PARTIR. Y OBSTRWTED

|
I
l
I
|
|
!
!
!
|
' 11) Operation Procedures (Lake Level Regulation):
|
!
!
|
!
|
|
|




APPENDIX C
HYDROLOGIC/HYDRAULIC, ENGINEERING DATA AND COMPUTATIONS
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CHECK LIST FOR DAMS
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

AREA-CAPACITY DATA:

190

Elevation Surface Area Storage Capacity
(ft.) (acres) (acre-ft.)

Top of Dam 59/ /é Z55
Design High Water .
(Max. Design Pool) )\} ‘Z -_—
Auxiliary Spillway —

Crest NZ/ -
Pool Level with

Flashboards 52 05 /é, Q / 90
18" [lesh boak ds
Service Spillway

Crest 585 /3 /S

DISCHARGES

Volume
(cfs)
Average Daily N/f
Spillway @ Maximum High Water (73,, o'p bd/m—) (ﬁQO
Spillway @ Design High Water /VA&
Spillway @ Auxiliary Spillway Crest Elevation Z¥£4
Low Level Outlet &/ wn‘lo&, c/tue/ of for 92
am

Total (of all facilities) @ Maximum High Water z&&c)

Maximum Known Flood

-

At Time of Inspection ~5 Quer </l

Ples fpw A
bbweld O




CREST: ELEVATION: SS9 7o

7
Type: \0&142 e

112" 1t nn—aucx[:z/’w see Ko

/
Width: J Length: 2:9“ aon - o oo L Yoo sec-/,
Spillover 4’5 c/gag g"@d & bo JE

Location
SPILLWAY:
PRINC1PAL EMERGENCY
N/4 Elevation 5—8\‘5’

Type Qace
J’ Vd
Width 2@ 20" = 40

Type of Control

Uncontrolled J{/”/A

Controlled:

Type
(Flashboards; gate)
Number
Size/Length
invert Material Al RE {{
Anticipated Length
of operating service /V9§¢
Chute Length /V//,Z
/ ’
Height Between Spillway Crest jz,& l{

& Approach Channel Invert
(Weir Flow) .




HYDROMETEROLOGICAL GAGES:

Type : Naune af PRE2 C t
1 Location:
Records:
Date -
Max. Reading -

FLOOD WATER CONTROL SYSTEM:

Warning System: None. aft :pnese,« ‘l’

Method of Controlled Releases (mechanisms):

_“Re <erioig SRain




DRAINAGE AREA: 4125 SO, ML

DRAINAGE BASIN RUNOFF CHARACTERISTICS:

Land Use - Type: [(ad'gue [l of - a@d o/L 'S 7[;/?65’2‘@1{
Terrain - Relief: _/!bdg&é é;‘ Z;qg 7é .iff’én

Surface - Soil: et A porer

Runoff Potential (existing or planned extensive alterations to existing
(surface or subsurface condltions)

Net  Kgowrn

Potential Sedimentation problem areas (natural or man-made; present or future)

QJ f (1172249

Potential Backwater problem areas for levels at maximum storage capacity
including surcharge storage:

_ Nond Kasen

Dikes - Floodwalls (overflow & non-overflow ) - Low reaches along the
Reservoir perimeter:

' Location: N/A
£-F£

Elevation:

Reservoir:
Length ¢ MumESEn Poo 0, 3s5¢ (Miles)
Length of Shoreline (@ Spillway Crest) 0,7&: (Milés)
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